Biochemical, structural, and biological properties of human thioredoxin active site peptides.
The human redox protein thioredoxin is an autocrine growth factor for some cancer cells. Redox activity is essential for this function but other required structural features of thioredoxin are not known. Two 8-mer peptides (I and II) and one 14-mer peptide (III) were designed based on the amino acid sequence of the redox active site of thioredoxin. Peptide I and peptide III contained the wild-type sequence of thioredoxin while peptide II contained serine residues in place of the catalytically active cysteines. Circular dichroism spectroscopy indicated that all three peptides were comprised mainly of random coil, with peptide III containing slightly more ordered secondary structure. Peptides I and III were substrates for thioredoxin reductase with KM values of 890 and 265 microM, respectively. The redox inactive peptide II could not compete with thioredoxin for reduction by thioredoxin reductase in a coupled insulin reduction assay. However, peptide II was a competitive inhibitor for the reduction of 5, 5'-dithiobis-(2-nitrobenzoic acid) by thioredoxin reductase. All three peptides gave only background levels of stimulation of the proliferation of Swiss 3T3 murine fibroblasts when compared to the stimulation caused by thioredoxin. These results suggest that while the ability of thioredoxin to stimulate cellular proliferation is redox-dependent, more information than that contained in the redox active site domain alone defined by 14 amino acids is required.